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Til K INFORMATION given in this bulletin should enable 
farmers in the Great ]Mains and \\'estern States to select 
from the more common speeies of grasses some one or more 
suited to their uckmIs. Common harvesting e<fiii|Mnont and 
farm inaehinery ean he adapted to the proper handhiig of 
native grasses. This brings the eost of such work within the 
means of most farmers. 

The distribution maps and data j)resente(l in this bulletin 
are based on publications of the Department of Agrieukure, 
j>artie4dar!y tliosc of the Bureau of Mant ln<lustry and the 
Forest Service, as well as on information gained in the field 
activities of the Soil Conservation Service. Federal and 
State agencies have cooptiraliMj at the several grass nurseries 
of the Soil CoiiswvarioM Scrvioo and have assisted \fith lliii^ 
work. 
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INTRODUCTION 

ON MOST FARMS ia the Great Plauis niid WostoiTi Stales there 
arc fields that should l>o rcvcgctated, and the luitive grasses of the 
region, together with a few adapted iiitroducml grasses, have provod 
most suita.l)le for the ))iirpose. 

Only when the growth habits and the erosion-resistant ))ro])erties 
of a grass are known can the best use be nuide of that grass, whether 
it be phmted on range or pasture, on eroded abandonod arotis of the 
farm, or in contour strips m cultivated fields. 

Eroded and de]}lofccd lands arc not all of one type; nor can they all 
1)0 restored by the sRm© treaknoiit. In gullic^s, for instance, sod- 
forniiug grasses, such as vinc-nicsquite and Kentucky bhiegrass, will 
^aU'h and hold the soil particles carried in the rnn-ort'. In draiinige- 
Wiiys and terrace channels that carry excessive amounts of flood 
^vutor during flash storms, grasses with vigorous, heavy root systems 
tire needed that will resist the cutting effect of the water. The heavj 
rootstoeks and densely jnassed roots of western wheatgrass make it 
an excellent plant for such use. These roots and the leafy top growtJi, 
'^f^nt down bhulc \»pon blade under the pressure of the water, make a 
inat through wlucli water oHJUiot cut its way to destroy the soil. 



(1) 




'Ju'' 1 , Vigorous growth of rootstocks of western whoatgrass forms a 
IrTr! ,x , ^^^^^^y resistant to the eutting of tht; water in drainagoways, and the top 
nir"? ^ '"^"^ ""^f^ '''^'''^'^ ^^^^ '^'^^^^^ ^^avc^s easily; side-oats grania 
procluecs volunteer seedlings that protect sloping lands with a permanent sod; 
hnnL T'"" sP^'^^^^s a dense tnrf down the sides of a giiHy or streaii 

H o Kin^"*' "^""'' V roots from the nodes on its stolons or runners; A 
of Vf . VV^f IS used widely m regular rotations in contour fanning because 
tinn^ nf vLTT ""r.T """.'^ ^^'^'^^ system; E, infertile soil; accumula- 
jHrsoilTm^^^^^^^^ Ki^''^ ^'"""^ "^^^ '''' ^^^"^ ^^^^ fibrius ^ra«s root^ 



3 



A grass, such as vine-niesquite or Bermuda erass, that has widely 
creeping stolons by which it can establish new plants may spread very 
rapidly and provide an effective vegetative cover in a pasture or on an 
eroded area; yet this same grass may be undesirable for planting in 
strips on cultivated fiekls, for it would interfere with cultivation by 
spreading or because of survival of the runners. Many of our so- 
called weedy grasses possess charaet eristics of high economic value if 
they can be properly controlled when grown in association with other 
plants. It is the costliness of proper control methods that limits the 
wider use of certain of these grasses. 

The deep, extensive root systems of the grasses that can bo used on 
cultivated fields add organic matter to the soil and improve the soil 
structure because of the thorough penetration of the fine hairlike roots 
that tend to bind the soil particles. The decay of the plant roots 
permits greater penetration of moisture and air, which adds to the 
general fertility and tilth of the soil. The top growtii affords protec- 
tion against tlie wind or the washing of the soil by rains. Plant 
residue remaining through the winter retains snow as it falls, thus 
serving as an effective agent in the conservation of snov/ moisture. 

The grasses that are planted for pasture should give to the parti- 
cular soil and slope on which they grow the protective cover needed. 
On the steeper slopes the sod-forming grasses are required. Yet it 
must not bo forgotten that to best serve the purpose of soil conserva- 
tion a plant should also be useful as forage or pasture. 

Grasses, it is seen, have specialized uses in erosion control; they 
also have certain growth characteristics that determine what use can 
be made of them in conservation plantings (fig. 1). A plant that will 
grow on a sandy soil may not thrive on a heavy soil. A grass that 
provides adequate ground cover on gentle slopes may not protect the 
steeper lands ; and one that thrives on south slopes may not survive on 
slopes that face the north. One condition may requu^e a plant 
tolerant to shade; and another, a grass that can grow with little 
moisture. A grass excellent in controlling erosion on a stream bank, 
where moisture is jdentiful, may fail on arid lands. 

In considering the particidar use to which a grass known to be 
excellent in erosion control can be put, it is necessary first to know 
where this grass will grow. If a grass that protects and enriches the 
soil grows on many <lift'erent types of soils and under a wide range of 
climatic conditions it will rank high among the grasses used in con- 
servation plantings. A small map indicating the major and minor 
areas of distribution has been prepared for each of the grasses discussed 
in this bulletin. These maps, each showing the natural distribution 
of a given grass, will serve as a guide in the choice of species that may 
be used successfully in artificial re vegetation. 

Since artificial re vegetation requires planting, the seeding habits of 
grasses must be studied. Some grasses shatter their seed soon after 
it ripens, some are not reliable seed producers, and some grow only in 
scattered stands or in locations inaccessible to harvesting machinery. 
Other native stands produce seed of good (quality that can be readily 
harvested. 

The seeding habits of the grasses and procedures for producing 
J^ced under cultivation are discussed in the following descriptions of 
the different species, as are also satisfactory methods of collecting 
seed and establishing soedhuffs. 
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Tiifoimation about special cqiiipiueiit and machinery used in th 
ciollection and cleaning of native grass seed in quantity is given in! 
sepjwate section. 

WHEATGRASS 

Four of the wlioatgrasscs, all adapted to cold climates, find their 
greatest usefulness in the northern Great Plains, the intermoiintain 
region, and the higher elevations of the Rooky Mountain Stntes. The 
fact that these grasses bind the soil, make good forage and ground 
cover, and are a(hipted to a wide range of soil and climatic conditions 
phices (hem hi the front rank of gnisses nseful in soil conservation. 

WESTERN WHEATGRASS 

Western wheatgrnss {Agropyron srnithii), a native perennial is 
distributed generally throughout the United States, except in the 

more humid Southeastern States, 



DISTRIBUTION OF WESTERN "WHEATGRASS 

(Agropyron smithii) 




t)iit is more at home in the northern 
Great Plains. Pure stands of this 
grass arc not uncommon, espocialiy 
on the heavy gumbo soils of old 
hike beds. It is one of the native 
grasses that are used for both pas- 
ture and forage. Western wheat- 
grass has several outstanding cliar- 
aeteristics that make it exeeedingly 
valuable for use in erosion control. 
Its rapid growth and strongly creep- 
. 1.1 , , ing rootstocks (fig. 3) quickly pro- 

duce both a ground cover and a heavy sod. By reason of its tnll 
gram Ike growth (fig. 2) its seed can be harvested and cleaned eaSly 
and cheaply by the use of ordmary small-grain equipment. Further 
theseed IS relatively large and can therefore be sown easily and plantS 
deep Deep planting assures better germination and establishment 
where there is little moisture. The tenacious, soil-bindhig habit of 

landf'' ^^rf'l'^ ''P'Tk^ '^^^^'^'^^ abandoned farm 

lands. T his is borne out by the fnet that on abandoned farms that 

\Zl Xvolono iT^^'^ ^7^^^ good stands of western wheatgi; s 

Western whentgrass is especially useful for sodding terrace ontlets 
bis nTrirT 7" ^- ^* f '^"^^ or sodding stream nnd reservoir 
Stnbkbp Il^^^^f "^^7"/^ ^^^^^ «^t^on. After the plants become 
Wnd lS in^^^^^ "".^l l^^^^y i'«^>t system effectivdy 

bind the soil by forming a dense sod and heavy vegetative cover In 

water' ?he'l n^fv^f ""''^'^i "^"^^^ ^^^^ plants'^reeeTve e^?^^^^^^ 

nm n fd f ^'""''^^^^ 'If"^^ f'^^^«" P^^rti^l^^ ^^rried in the 
inn-olt and so serves as an excellent dc-silter. 

einterl Shh 7^''''' of viable seed from native stands is elosoly asso- 
D rt n^ ^^^1 temperature during the early 

Pcirt of the growing season. As these conditions obtain throughout 
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most of the northern range of the species, this area is the leading 
source of seed. But shice the wide distribution of native stands 
practically insures the possibility of a good seed erop each season 
at some place within its range it is not necessary to produce seed under 
cultivation. The Soil Conservation Service has collected from native 
stands several hundred thousand pounds of seed for use on demon- 
stration project areas. These activities have so stimulated interest 
' in this species that seed companies in the Great Plains are now listing 
(or sale seed that has been largely collected by farmers from their own 

Plantings in the grass nurseries of selected strains from several 
sources show wide differences in growth characteristics, includnig 
earliness, aggressiveness, and amount of vegetative growth and seed. 
Information obtained from field plantings shows that a seeding rate 
of 8 to 10 pounds an acre is satisfactory if plantings are made in 
rows suitable for cultivation, and a rate of 20 to 25 pounds if seed 
is drilled or broadcast. 

CRESTED WHEATGRASS * - 

Crested wheatgrass {Agropyron cristatum; fig. 4, ^1) was intro- 
duced from northern regions of the Union of Soviet Socialist Re- 
publics. This perennial bunch grass has proved to be particularly well- 
adapted to the soils and climate 
of the northern Great Plains and 

' the intermountain region of the 
Pacific Northwest. It is a very 
good pasture and forage grass, is 
resistant to extreme drought and 
cold, has a deep, extensive root 

^ system, and reseeds readily. It is, 
therefore, especially suitable for re- 
seeding in the dry, wdnd-erosion 
areas. 

Superior strains of crested wdieat- 
grass (fig. 4, B) developed by the 
plant-breeding stations in this country and Canada have been as- 
sembled in the grass nurseries of the Soil Conservation Service for 
further observation. Some of these are especially promising for 
erosion control. This grass has been found to be adapted to both 
row cultivation and closely drilled or broadcast seeding at a rate of 
2 to 3 pounds per acre in single rows, 4 to 5 pounds in double rows, 
and 10 to 12 pounds in closely drilled or broadcast plantings. 

In general, spring seeding has been found preferable to fall seedhig. 
Lne fall plan ting ,^ however, is becoming rather common in the 
northern Great Plains, particularly on trashy, weedy land where the 
seedbed cannot be prepared before the time of seeding. Planting at 
this season is particularly advantageous in areas where wind erosion 
occurs, as it makes it unnecessary to lay the ground bare to the action 
of the wind. Also it aids in the retention of snow and the protection 
of the plants durhig the period of their early estabhshmeiit. 
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BLUEBUNCH WHEATGRASS ' 

Bluebuiicli vvlioatgrass {Agropyron spicatum), a native bunch grass 
is widely distributed and extends from Alaska tj California and into 1 

New Mexico and Montana. ][ i 
reaches its inaxinmm growth in the ' 
soils nnd climate of the Pacific 
Northwest and the in term oim tain ii 
region. Figure 5 shows selections 
of bluebunch wheatgrass at the 
rullman, Wash., nursery and an in- 
dividual plant. ' 

At one time bluebunch wheat- 
grtxss was very plentiful, but the 
original stands have been damaged i 
by overstocking and early spring 
grnzing. Since tliis grass is very paf- 
atable and reproduces only from seed, deferred grazing, which per- 
mits the old plants to produce their seed crop before livestock trample 
them into the soil, is recommended as a means of insuring the main- 
tenance of this gniss. 

BEARDLESS BLUEBUNCH WHEATGRASS ) 

Beardless bluebunch wheatgrass {Agropyron inerme) has the same I 
distribution as bluebunch wheatgrass {A. spkatum) but differs from 
it hi that it has no awns. Both forms were once common throudiout ) 
the intermountaiu region, and since they can be casilv established I 
from seed they should be used extensively in the rcvcgctationof that ! 
region. Improved strains under observation at the Pullman, Wash., | 
nursery that are supeiior hi vegetative vigor and seed production are 
being merwised for quantity distnbution and use. ^ 

BUFFALO GRASS | 

Buffalo grass {Buchloe dadyloides) y a native sod grass, is the most ' 
characteristic i)lant of the short-grass associations of the semiarid \ 
Great Flams (iig. G, .1, B). Although frequently found in mixtures 
with blue and hairy grama, it is the predominating gniss of that 
region. 

Buflalo grass makes a close, even turf, producos a large amount of ( 
nutritious forage, and forms a most effective erosion-resistant sod. ^ 
In the southern Groat Plains it ranks first among the native gi'asses 1 
for wind-erosion control, ])osscssing all the charnctcristics desired for j 
tins purpose except thnt of producing heavy seed cro])s. Being very \ 
drought-resistnnt, it docs well throughout the rescion except on very 
sandy sods. It spreads rapidly by means of stolons and withstands 
liea^vy grnzing. Buffalo grass can be used to hne terrace channels f 
and outlets, to strip sod gullies, a^nd to protect earth fills around 
ponds and reservoirs. 

Buffalo grass has been successfully transplanted by using sod. \ 
pieces 4 inches square and spaced at 4-foot intervals ordinarih 
give complete cover within two seasons. Jn resoihling large areas h | 
practical method of transphniting consists of the use of shoet-iron i 
Hnites 1" ^vhich pieces of sod are dropped in front of a wagon wheel \ 
Uig. (), f ). The pressure from the wheel pushes the pieces of sod 
lii'nily into the })revi()usly prepared seedbed. Vegetative planthms, 
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tbou^li very effective in establishing a stand, are costly on account 
of the large amount of hand labor required. 

Extensive use of buffalo grass for erosion control has not been 
made; largely because of lack of snflicient seed. Not only does the 
plant sot comparatively light seed crops, but its peculiar seeding 
habit has made the collection of seed very tedious and costly. Seed 
are borne in short-stalked burs that shatter readily, and once these 
burs have fallen to the ground they become entangled in the vegetative 
mass in such manner as to make their separation and collection very 
difficult. However, recognitiou of the value of this grass for conser- 
vation use has led to extra effort to obtain the scM^d. Special hand 
methods have proved satisfactory and have been supplemented by 
special equipment that facilitates the collection of seed hi quantity. 

Ill nniking hand collections heavy street brooms and ordinary 
flat-bottomed shovels and dust- 
pans have been used hi sweephig up 
the seed. The shattered seed burs 
are concentrated in low areas in 
riffles as the result of heavy rains. 
Tliesc depressions are sought out 
(luring dry weather and the seed 
swept up in convenient piles and 
then recleancd with a clipper mill. 
Another suiall-scale method of col- 
lecting the seed is to use converted 
lawn mowers with attachments 
on which bristle brushes have been 
substituted for the conventional rotating blades. Two pounds of burs 
per man-hour were collected in this way. 

Several special types of motorized equipment to facilitate the col- 
lection of bulFalo grass seed in quantity have been developed and 
tested by the Soil Conservation Service. The most successful of 
these machines was designed on the j^rinciple of a coiiinierciul vacuum 
cleaner. The suction developed from a rotating fan is used to pick 
up the seed burs from the mass of vegetation. Best success was had 
with a small portable machine of this same design havhig a small 
flexible nozzle that permitted collection of seed from the eoncentrat<»d 
accumulations previously described. Weather conditions play a part 
in the successful use of this equipment. Heavy rains cither carry 
away large amounts of seed or bury it iu the soil iu such a manner 
that its removal by suction is sometimes difhcult. 

It has been foiaid that buffalo grass seed will remain iu good 
condition a long time after shattering, and germination studies 
indicate that old seed geiininates much more reitdily than newly 
coUect-ed seed. Germination as high as GO percent is not uncommon. 
Cutting tests hidicate an approximate average of one and one-half 
seeds per bur. Trial plantings at the North Platte, Nebr., nursery 
of the Soil Conservation Service indicate that the ordinary corn 
planter can be used successfully in seeding this grass. Spot planting 
the buffalo grass burs with small grain, which serves as a row mnrker 
until the grass has become established, permits early cultivation of 
the grass seedlings. 
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BLUESTEM « 



TJio blucstoms comprise a very lar^c group of trasses thnf i 
ticularly well represented tliroughout the warmer regions of the wnrii 
llie species that are of greatest usefulness in soil conservation T 
tices grow ni the central Great Plains. " 1 



BIG BLUESTEM 




Big bluesteni {Andropogonjurcatus) is generally distributed tl.rn„„i 
out the eastern part of Oklahoma, Kansas, NebrLka Id S 
Dakota, but in the western part of these States, where climatic 2 

tions are more severe, it is found 
only in scattered stands on the most 
favondjle sitos. The old saving tl,a 
'big bluestem land is good coj: 
land is indeed true, for much of the 
ftno agricultural land of tlio Corn 
lieltwas at one time covered witt 
dense stands of this and associated 
tall prairio grasses. Theplautsar? 
isi.aUy tall, Iciify, and of a bunoh 
habit of growth (fig. 7). Thev 
produce excellent pnsture and Imv 

tioa against erosion, owing (« the Snton o7 tll^ '/on''"'" 
the deep penetration' of the^xtensH^root system '"^ ""'''''^ 
„^?"fT ^'"^ siitisfaetoiT seed crons mnv U 

planted It ly Jsi cV. 0 t^ fT "^'^'i" ^'"^^ 



«oSt^"^?^ Sr^o^ropts^ l\ t^f, Grasses of the TTnltod Stntes for the Genus 

i p onr> o tr,«.,..^i „i names blur- 

c common r 



-h?ihVnH^^''''.V^"'''^^yf»"^ and VmSio hmrS^^^^ R^^'es the common iinni«« u.u.-- 

om^f^ >"r5f™* ^""'^ bluestem.'' and - ?ttln bluS „l",^S? buJlotln however, the eommon nanie3 
out tho regions x?here these grasses we native ^^^^^"^ h^^xx^ of their wide acceptance through- 
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deiniind for the so(mI is iiicrcMsiiij^ tiJid farm iiittcliiiioiy and inothods 
can be used in its production. 

SAND BLUESTEM 

Sand bliiesteiii {Andropogon haUii),liko bi^ hluestoni,is cousidcrwl 
excellent for forage and erosion eontrol, but it is distinguishable 

' from big bluestcm by its liotivy rootstocks and is especially adapted to 
very sandy soils. It is therefore one 
of the most desirable of the native 
grasses for use on sandy ''blow 
soils/' In the central Plains Stn tes 
it has been used with very good re- 
sults in stabilizing certain soil types 
particularly susceptible to wind ero- 
sion. These plantings wore made 
by using rootstocks from the mother 
plants or by seed. Seeding was 
most successful when the overripe, 
unthrcslied hay was placed as a 
mat on the ''blow soiT' area. This ^ 
old plant rc^^idue serves as a ])roteetivc cover until the young sccdluigs 
become established. 

The dee]), extensive root system and the tall, stocky growth of this 
grass make it useful in tlio ostablishmcnt of permanent contour strij)s 
as a protective measure against wind erosion, particularly on the more 
sandy soils of the Great Plains. If these strips were made a part of the 
regular sequence of crops in a rotation covering several ycai-s, they 
would serve as a ready source of the seed of sand bluestem. At the 
present time seed must be obtained by hand eollcetaons from the 

I scattered natural stands. 

LITTLE BLUESTEM 

Little bluestem (Andropogon scoparius) is generally distributed 
tJiroughout Nebraska, Kansas, Oklalioma, the hlackland belt of south- 
cent ral T ex a s , u o r th ci-n N c w M cxi c o , 
nortlicrn Arizona, Utah, and western 
Colorado. Aperennialnativebunch 
type, it occurs in dense stands where 
the soil is fertile and moisture plenti- 
ful but appears only in scattered 
clumps when growing on exposed, 
rocky, or arid sites. Principally 
because of its Icafincss and vigorous 
root system , i t is a very good erosion- 
control plant (fig. 8). Although it 
is highly palatable throughoiit most 
of its range, particularly during the 
early stages of growth, iu the northern Great Plains it is considered 
only fair to poor as a pasture grass since there it soon becomes rather 
coarse and cattle do not graze it readily. 



DISTRIBUTION OF SAND BLUESTEM 
'^7-,^ Mndropogon hollii) 




■MINOR DISTRIBUTION 
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The seo(l of this grass can he hiirvestocl readily from native stanrl 
with power strippers or witli small-grain eombine harvesters if 
collection is made with a stripper, tlic seed materiiil should be tlireslipj 
with_ an ordinary small-graiu separator and cloaucd with a cliDn! 
faunmg mill. If harvested with combine harvester equipment snery 
care should bo used in adjustments of air and screens to clean Z 
seed witliout unnecessary wnstc. 

Seed enlloctod from native stands usuallv contains various amounk 
of associated species such as big hluestem, switchgrass, Indiiin cr-x! 
dropsecd, and grama. Such seed mi.xtures arc considered desii4l« 
for the reseedmg done by the Soil Conservation Service because t'liov 
represent the iiatiiral association of grasses that arc adapted to thi 
region where the work of revegctatiou is being done. 

Ex-cellent yields of high-quality seed have been obtained in th. 
nm-scnos of the Soil Conservation Service from plantinsrs in 0 Wl 
paired rows s])aced 30 inches apart to permit cultivation. If thesPoS 
IS planted m tins manner a seeding rate of 6 to 8 pounds per acre is 
sufficient, but if it is dnlled or broadcast on a field scale, 20 Dound 
IS necessary. ' p"iiuu!> 

A number of selections of little bhiestem that possess desirable cli'ir 
acteristics for use m conserving soil have been isolated by the Ui.itcd 
of Agriculture and State experimout stato 
plant breeders. Several of these developed by the Kansas 15 
cultural Experiment Station have outstanding merit because of ui3- 
fornuty m habit of growth and ahundaiioe of leafy foliage, and a o 
now being made avadablo for conservation ijlantincr 

Selected strains of both little hluestem and big bhiestem, as well as 
of other native grasses, mdicnto wide diflerences in vogotative char 
acteristics. Ahuiy of these selections show outstanding ,,m £ 
of superior qualities for use iii conservation ])lanting. 

GRAMA 

Five of the grama grasses are used extensively for rovegetation of 
range lands Charaeteristicnlly, they are a pn^t of the short-Sa" 
flora o the Groat Plains and are a valuable constituent of he co 'c 
on the range land of that area. 

BLUE GRAMA 

clr^nnrS'nf^//''"'//'''''^ '17'''^'"^ generally throughout the 

dry noitions of the (.rent Plains, and ui undisturbed soil it is com- 
monly found associated with buD'alo grass. In ge e? it Ts sod- 

contiol its growth chariietenstics, however, vary coi.siderablv in 
ddlerent sections. For example, in its northe n iwe In S 

Cue t:,'ll r7 southern rnil4 Sei^ the 

Si n i n, ; ^''K<?"»'s> and assiuuc more of a bunch habit. ' 
(fii «m' »-'''«tiy^ly ^l^d Ow hut very dense root system 

lestncted to soils of this type. Because of its high p»lat:^ibility and 
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mzing capacity, as well as its vAdc soil and clijnatic a(la])tation, 
this ^lass is excellent as range forage and ranks high for use in range*, 
and pasture rcvegetatioii. 

Seed of excellent quality 1ms been produced at the grass nurseries, 
where the plantings were made in double 6-inch rows spaced 30 inclics 
apart to permit cultivation. Under these conditions seed has been 
observed to show^ practically complete emergence within 48 hours 
after planting. Since plants grown from seed stock obtained from 
(liflerent localities show disthict differences in habit of growth, obser- 
vations are being made with a view to finding the best sources of seed 
for revegctation. Figure 9 shows the marked differences in plants 
^rown at Lincoln, Ncbr., from seed 
collected in Oklahoma, Colorado, 
New Mexico, and Nebraska. The 
southern strains tend to mature 
later and to be more vigorous in 
comparison with those obtained 
from northern sources. 

Field seeding practices vary 
widely, depending upon general en- 
vironmental conditions and the pur- 
pose of the planting. In the w ind- 
erosion area of the southern Great 
Plahis precautions must be taken to 
give the newly emerged seedlings protection against wind damage bv 
seeding in stubble or other protective crop residue. Good survival, 
especially in the central Great Plains, is closely related to the care 
used in maldng the seedin^s. For best results the seedbed needs to 
be carefully prepared, w^ell firmed, and as free as possible of weeds 
previous to planting. Dej^tli of seeding likewise bears a close relation 
to satisfactory emergence of the seedhngs. As the seed is very small, 
it cannot be planted deep. Good stands have resulted from seodings 
broadcast at the rate of 5 to 8 pounds per acre, and from plantings 
made in rows at a rate proportionately less. 

Both spring and fall scedings have been made throughout the 
range of this grass, with the result that very late fall ]>lanting of blue 
grama appears most likely to be generally successful in its northern 
ran^p and spring seeding throughout the central Great Plains. Favor- 
able moisture at the time of seeding is particularly desirable. 

SIDE-DATS GRAMA 

Side-oats grama {Bontdoua curiipendula) is the most widely dis- 
tributed of all the gramas and is found generally throughout the 
United States east of the Kocky Mountains. 

Although a perennial with scaly rootstocks, side-oats grama gener- 
ally assumes a bunch habit of growth. It is found in association with 
other granuxs and because of its leafiness is prized as a forage plant. 
The steins, however, are not palatable and often remain standing 
after the leafy foliage has been eaten by livestock. The seed heads 
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DtStPBUTlOW OF SIOF OATS 



GRAMA 




l..rit. r..,.,.^TiB, lL^^a«t»oD ainn^ 



arc cHstiiir.tive nml can be easily distingiiisliod from those of ofl.„ 
ffnuiiaa bcciii.sc the minicrous Rj)ikos «re nrnuiged baniierlike iif nT 
aide of 1.0 stem (fig. 11). TJ.is gives the phu.t its co^n ^1 
"side-cats" gi-iiiiia. """f/ 
For seed jjrodnction side-oats grama is one of the most promisin. 
nntn-egriisses that liayo been grown under eidtivation in thcnurseri^ 
particularly because its upnght growth habit facilitates barvS 
In i-ows spfl«cd to permit cultivation, yields of 400 pounds per ? 

of seed Imve been obtuinecl, audi 
IS notable that the seed produced 
m tins manner was of higher qualih 
than that collected fromnntive 
stands. Seed from these stnnds is 
usually low in viability, seldom giv. 
ing more than 20-percont gcrmuii. 
tion. 

Experience gained from nursery 
plantJiigs iiidieates the practica- 
bility of brmging this grass into 
wide use. Its leafy character, com. 

lybrai.cld„grootsystein,couibineJS^^^^ 
a lons and case of harvesting and seeding n.ake it one of tl e noruS" 
ful of our native grasses for general revesetation Tf U Jvr.c: i^ 
c^pccial^V suitable for replanting retired fafnllm s. ScSlhTS 
ate of 20 pounds an acre if the seed is brondcnst or drillKnd 8 „ 
12 pounds if planted m rows lias proved sat4sf»Mjtoiy. 

BLACK GRAMA 

orn^lv'fL^r'V'' erimmla) is distributed moro or loss 

Itt^oio n^^f^^^ New Mexico mid Arizona and western'LTs 

It IS one of the good forage grasses 
of the Southwest. The fnet that it 
spreads by tillers and stolons gives 
It a high rnnk as a soil-binding 
plant and makes it very offeKJtive in 
erosion control. 

Shiee it forms pure stands in cer- 
tain favorable localities, areas that 
])roduce satisfactory seed crops can 
sometimes be found; but this grass 
does not develoj) viable seed con- 
sistently under natural conditions 
in spite of tiiis fact it is hcHcvcd 

1 nofL I ! general use in soil conservation. The develonment of 
1^ eri^^ o tlT; sLli'r is therefore being imdei.aJLit Te graS 
nurseues ot the bod Conservation Service in the Southwest. 



^ DISTRIBUTION OF BLACK GRAMA 




i HAIRY GRAMA 

I Hairy grama {Bouteloua hirsuta)^ a native perennial, is found in 
) scattered stands tliroiio^hout most of the Central and Roeky Moun- 
tain States. It reaches its maximum usefulness as a range ])lant in 

(Arizona and New Mexieo, where 
it occurs in mixtures with other 
} grasses. 

It is adapted to the same general 
soil and climatic conditions as blue 
i grama and, like this grass, tends to 
form sod in the North and to assume 
a bunch habit of gi'owtli in tlie 
South. It is generally distinguished 
) from blue grama by the coarse black 
I Imii's on the back of the spike. 
I The natural adaptation of this 
' grass to unfavorable soils and sites 

should warrant its usc^ in revegctation where others of the native 
grasses arc likely to fail. Because hairy grama is found on rougli, 
inaccessible ground and rarely in pure stands, the seed must be 
) collated largely by hand. As this is expensive, the production of 
seed under cultivation may be advisable. 

j ROTHROCK GRAMA 

Rothrock grama {Bouteloua rothrocJcii) occurs In the southern half 
of Arizona and southwestern New Mexieo, where it often forms 
extensive pure stands. 
Jtis an orratio, short-livwl perennial, resembling blue granm except 

for the more numerous flower spikes. 
Ranchers consider it better than the 
annual gramas but not as valuable 
as the blue and hairy gramas, with 
which it is frequently associated. 

This gjrass does not withstand 
overgrazing, but during favorable 
])criods the number of plants in- 
creases rapidly because of good 
seeding habits. With adequate pro- 
tection it produces excellent cover 
on relatively sterile soils where but 
few other species will grow and for 
that reason especially is desirable for revegctation. 
Seed of this grass ^should be produced under cultivation as the 
) collection of seed from native stands is difficult and expensive. 
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BERMUDA GRASS 



Bermuda <]:rass {Cynodon daciylon), eommonly en lied wire grass is 
a perennial tliat was introdiieed from the wanner re[2:ions of tlie OM 
World. It h common tlii-oiighoiit tlic ^^ontliern States and is found 

as far iiortli as Maryland nni 
KnnsuSj as w cUl as in tho warmer 
valley's of the Southwest. It pro. 
duees underground rootstoeks and 
crcephigstems that take root readih 
at the nodes, a eonibination o[ 
growth eharaeteristios that makes 
a very dense sod and gives the 
grass outstanding value for erosion 
eontrol although its distiihution is 
not wide bceause of its relatively 
high water requircjuent and ]acko[ 
winter hardiness. 
Bermuda ^rass used in the improvement and development of pasture 
lands also gives protection to the soil. ]n the South it is the most 
ellective grass for use as a lining for terrace outlets and diversion 
(htehcs and as a protection for gully banks. After beconiino- well 
established, the sod serves not only as a good soil binder but also as 
an excellent de-silting agent. This grass is imdily est-ablisheil from 
seed, stolons, or rootstoeks. 



OfSTRlBUTtON OF BERMUOA GRASS 
1^ — J. (Cynodon daetyton) 



WILD-RYE 

Three of the wild-rye grnsses are being used extensivelv in soil 
conservation openitions. Medium i)idntabilitv is characteristic of this 
grohp of grasses, but their cxc<^llcnt ^eed habits, heaw foliage, ami 
relative ease ol establishment phico 
them among tJie most valuable 
gnksses for use in revegetution. 



BEARDLESS WILD-RYE 




Beardless wil(l-ry(^ (Elyrnvs tri- 
Hcoidef^) (fig. 12) is a heavy, sod- 
forming grass rescnd)ling western 
wheatgrass, with which it Inis fre- 
quently been confused. It is well 
adapted to the alkaH and prairie 
soils and climate of the Pacific 
Northwest Jts extensive crcci)ing rootstoeks and colonizhig luibitof 
grow th, Its heavy fohage, and abihty to produce good seed make it an 
execilcnt grass for erosion control. The phints tend to become coarse 
and woody when imiture. Altliough this reduces their palatnbilitv,it 
greatly mcreases their usefulness as a ground oovor. 



DISTRIBUTION OF BEARDLESS WILD-RYE 
f^'>^^, (Elymus tntieoides) 




MINOR DISTRIBUTION 
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CANADA WILD-RYE 



DISTRIBUTION OF CANADA WILD-RYE 
^ (Efymus canadensis) 




Canada wilcl-rj^c (Elymus canadeiisis) (fig. 13) i.^ gonorally dis- 
tributed throughout the^ cooler portions of tho United States and 
finds its most suitable soils and climate in the northern Great Plains, 
in the Pacific Northwest, and at higher elevations in the Soutlwvest. 
It is a vigorous, t^ll-growh)g peren- 
nial that produces an abundance of 
foliage and seed. As forage the 
grass is somewhat unpalatable, but 
this is offset by the very rapid ger- 
mination and quick vegetative 
cover furnished by newdy planted 
seedlings. Under heavy grazing 
this is one of the first species to 
disappeiir; but, if properly pro- 
tected, it beeonies quickly reestab- 
lished and supplies excellent protec- 
tive ground cover. 

Since this species does not form j^ure stands, it is necessary to 
collect seed by hand if it is to be obtained from natural stands. Seed 
of excellent quality and yield has been obtamed from nursery plant- 
ings, and it appears essential for this species to be grow^n imder 
cultivation to produce the^ required seed. Canada wild-rye^ has a 
place in conservation planting because of its ability to establish im- 
mediate vegetative cover. 

BLUE WILD-RYE 

Although fonnd generally throughout the Western States, blue 
wild-rye (Ehjrnus glaucus) (fig. 14) is most abundant in the Pacific 

Northwest, where it is considered 
valuable both for range forage and 
erosion control. ^ It is nuich Hke 
Canada wild-rye in habit of growtli, 
except that it has shorter awns and 
a somewiuit finer foliage, and, as 
the name ijidicatcs, is covered with 
A wdiitish or bluish bloom. 

In native stands this grass rarely 
grows alone, but is mixed with other 
grasses or w^eeds. The fact that it 
bears seed in abundance, establishes 
itself readily w hen given encourage- 
ment through proper protection, and produces a good ground cover 
gives it a high value for use in soil and moisture conservation. Ob- 
servational plantings at the Pullman, Wash., nursery indicate great 
variation in this as well as the other ry^rasses. One of these selec- 
tions that shows particular promise because of it« dense ground 
cover, palatability, and ease of establishment is b^ng increased for 
quantity use. 



DISTRIBUTION OF BLUE WILD-RYE 
(Efymus glaucus) 
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FiGUKB 3. — Western wheatgrass in a native stand, spreading by rootstoeks. 
Present height, 12 to 18 inches. 




FiGuuK 4. ( rested wheatgrass: A, A drought-resistant, winter-hardy 

Sererniial that is partienlarlv well adapted to the northern Great Plains, 
[eight, 24 to 30 inehes. B, I'airway strain. This is a valued forage 
plant because of its leafy early growth. It is widely used as a golf-eourse 
and lawn grass. Height, 12 to 18 inches. 
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^r^hAr,^' ^'^'Vctions of blucbunch wlicatgruss grown for observation 
Growth ni l"*"*' •\^'''-' ^J?^^ nursery. Each scleetion shows distinetive 
f rZ i^F thi P ''•r'^ Extensive stands of tliis grass, a native buncii 

fcctTon Northwest, covered the virgiu prairies of the Palouse 
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Figure G. — Buffalo grass is a native perennial sod former, eharaeteristie of 
the short-grass vegetation of the semiarid Great Plains. Ay An indi- 
vidual plant. B, The area at the left has been disk-plowed, as shown by 
the regularly recurring narrow strips of uncut sod. Blue grama plants 
arc con<>^ntratcd in these undisturbed strips. On the extreme right is 
undisturbed native sod. C, Blocks of freshly cut sod quickly establish 
a dense cover. 



Figure 7. — Dir blucstoni, a native 
perennial biineh grass eommon 
in tlie nn'xed prairie vegetation 
of the central Great Plains. 
Height, 36 to 48 inches. 
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live perennial distributed gener- 
FiGURE 10.— Blue grama, a drought- ally throughout the Great Plains, 
resistant forage plant, widely distrib- This grass produees abundant 
uted throughout the seniiarid Great seed and forage on drv sites. 
Plains. Height, 18 to 24 inches. Height, 21 to 30 inches. 
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IiGtTiiK 13.— iMve strains of Vnimda yviUhrvc under ohscrvatiuu at the 
niWman, W ash., nursery. Tlieso sirahjs, stOectecJ frum nativv stand.^, 
show Wide diiUroncG i/i groif &h cliaww^ertsties. 
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FiauRE 14. — Blue wild-rye, a vigorous, rapid-growing native grass of the 
Pacific Northwest. Height, 36 to 48 inches. 
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Figure 15. — Tobosa grass covers vast 
areas of the seiiiiarid Southwest. 
It is best adapted to heavy soils that 
are occasionally flooded. lieight, 
21 inehes. 




Figure 16. — Gallota grass thrives in 
the Southwest. Adaptation to 
areas of low rainfall is an impor- 
tpant eonswvation eharaeteristic. 
Height, 20 inches. 
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Figure 17.— Curly inescjuitc, a native 
perennial of the scniiarid Southwest, 
is an excellent conscrvcr of soil and 
moisture. Height, 12 inches. 
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Figure 20. — Switchgrass, a native perennial, occurs plentifully throughout 
the Great Plains. This grass has excellent seeding habits and rai)id, 
Tigorous growth. Height, 36 to 48 inches. 
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HILARIA 



hhlana is a sin all ^^e.nus of grasses esi)eeinlly adupted to tlie seminrir^ 
Southwest. These grasses luive high vahic in the soil and moist 
conservation practices of tin's region. 

TOBOSA GRASS 

Tobosa grass ilHlaria mutica) (fig. 15) is most extensive in soutlion, 
Arizona and New Mexico and in western Texas. A strongly tufted 

perennial, it is confined cJiieflv to 
heavy soik, especially in swales that 
are occasionally subjected to flood, 
waters (fig. 1 8). Tobosa grass with- 
stands grazing, but is relativdv 
unpalatable aft-er niaturitv because 
of tJie retention of dead leaves from 
one winter season to another. The 
new growth, however, supplies ex- 
ccllent forage before it becomes 
toudi and w^oody. It is a good soil- 
binding plant, and its vahic in eros- 
ion control is aiigiiicnted by the 



DISTRIBUTION OF TOBOSA GRASS 
\^'"^^, (Htlona mutico) 





\ 'S 

[major distribution IOOmiNOR OlSTmeUTtON 



aoouinulatod mass of dottd foliage, wind, furnishes an excellent nro- 
tcetivc cover, ^ 

Seed can be harvested from native stands by the use of power 
s rippers. The seed, hke that of gallcta grass, slmttcrs i^adil 
must be gatherod at just the ])ro])er time if the seed is not to be lost 

GALLETA GRASS 

Gallcta grass (/yi/«naia//^f,.;:) (fig, ig) grows most abundandviii 
the western ha f of the Texas Panhandle, westward through Sr d 

balleta is a perennial grass with strong, scaJy rootstocks and a deep 
tenacious root system, which give ^^^^^^ anu a cieep, 

it excellent soil-binding properties. 
It is one of the best forage grasses 
throughout its range, particularly in 
that it is resistant to heavy gi-azing 
and recovers ra])idly when given 
protection from overgrazing. Seed 
is readily collected by machinery 
from native stands, but is sul)jcct 
to severe shattering, whicli iicccssi- 
tates watchfulness to prevent loss 
of the seed crop. Yields of 20 

pounds ])rr acre have been obtained 

10 nmmdf n^^^P of filled seed is rather low, a seeding rate of about 
ditiori ? • uneleaned seed per acre is required. Under range con- 
m nou 1?''" broadcast and cither covered lightlv or left to 

Ser Cy ''"'""^^^ ^^"'^ drougirt-resistant and 
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iMAjow DisTRie T ^ iTi( | - tufttfnii 
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CURLV MESQUITE 

Curly inofiqnito {IT'daria hda/Kjeri) 17) n raii<;o ^^niss (lint 

{rrowsratluM* g(Mienilly tlirougliout sontliorn No^' Moxu^o nii<l Arizona 
and occurs also in scat ten^d stands 
over wider areas of the Soiitliwest. 
It is sometimes confused with buf- 
falo grass, wi til w liicli i tis frequently 
associated and which it resembles. 
Curly niosquite is a perennial that 
grows in loose tufts or chunps and 
reproduces both by seed and slen- 
der stolons. 

Its tufted stolonif orous habit, 
which gives it excellent soil-bind iiif? 
properties, its resistance to drought, 
and its ag^ressi\ (*ness ujuler heavy 
grazing make it one of the best erosion-control i,n*assosof the vSoutliwest, 

The plants are indeterjuinate in gn)wtb ajid ])roducc seed rather 
sparingly throughout an extended i)eriod. There arc two i)eriods of 
maxinnun seed production, however, the first in e*irly snnnner and 
the second after rains in ojirly fall. Hand methods of collecting the 
seed have generally been used since the grass usually grows on ]-ocky, 
steeply slojujig hnuL But in certain locaHties the stands are (Umisc 
enough and the land sufliciently level to pennit satisfactory u^e of 
machinery. In view of this fact seed production under cultivation is 
necessary, and methods of growing the grass for this purpose arc 
being studiwl at the nui'serios, 

SUDAN GRASS 

Sudan grass {Sorghum vuUjare \'ar. suilancnse) was introduced from 
north Africa in 1909. ]t resembles Johnson grass in general appear- 
ance, but, being an annual and lack- 
ing rootstocks, it doos not become 
troublt^some as a weed. Adapted 
to the same general soil and climatic 
conditions as sorglunn, it has hocji 
grown with succoss practically^ 
throughout the Tnited States. Ex- 
tensive plantings have been made 
in the semiarid region of the Great 
Phiins, especially in the *^Dusi 
Bowl," to as.si.st ill stabilizing soils 
susceptible to wind erosion. Sudan 
grass is one of the plants best suited 
to this purpo.so, as it germhiates (piickly and makes j'apid, sturdy 
growth. 

The usunl ])roeedure in establishing the gras.s is \o bhnikJist the 
woding field and hnive tJic plant stubble in place at the end of the 
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MAJOR DISTRIBUTION 



DISTRIBUTION OF SUDAN GRASS 




setisoii as a protective cover during tlic winter. SMsdiiisre the follow;, 
spnng are inade in tiie plant residue, wliicli servo« to protect ! 
young seedlings untd tlicy become woJl established. * 
Sudan grass is usod extensively as a supplementary pasture nr,i 
forage crop in important dairy centers. It also provides food 
eover for birds. Seed is produced abiuidaiitly throu^'lmut tt 
seniiarid parts of the Great Plains. This grass is most useful in f ! 
agricultural economy of this region because of its extreme dmi.i> f 
liurdiness and adaptation to a wide varietj' of soils. 

BLUEGRASS 

The bhiegi-asses conip.ise a large and economically important eroim 
Which IS well represented m the United States. The more impoS 
of the native species are perennial and occur chiofly in the PaS 
Northwest and Jiocky Moiintttiii regions. " 

BIO BLUEGRASS 

„„S'^' ''["fKmss (i'"<i nmpla) is the most important of a group of 
native bluegiasses conimoa to the Western States. Althou-W Ibm 
found lu dense s^nds, it is one of the most valuable range gmsS 

tlie intcrinountain region of the 




P«cihc Northwest because of its 

/3fc~-~T A °''""^,P''"^'"^^^"n. J'igli pal- 

/^K._ I , ' •• j^f/ "talnhty, and tendency to resume 
t ~X t^"ny spnng and fall growth. This 

> ■ '. r-jy ^Pecics IS very drought-resistant. 

\ \ r - '• \ because of its wide distribution, 

dense, extensive root system, heavy 
foliage, and adaptation to adverse 
sites and climates, it is one of the 
outstanding erosion-control grasses. 
The see(l is large and is ordinarily 
fi.„ ,.i„ f 1 , , produced in abundance, but since 

the plant reproduces only by seed it is necessary to adopt ranee 
managcinent practices that will pennit natural seeding to take uTafe 
Overgrazmg and .severe trampling are injmious to nlitive stLK 
imfSpldlf ' proper pn,tectivcUing, a r^c'n^llteri! 

inS:fX*rx^^^^ 

tLS^Sr^frof «^ Pl-ts 'havir,, siipj^ffl 

KENTUCKY BLUEGRASS 

Kentucky blucgrass (Poa praiciisis) and Canada bluc'rass (P com- 
CShH ^'■""^ Old Worlcl that Imfe become 

1ml ofto SLrs/:r'''' fT?;"^ "\ '''' humid norXm 
re aL found nn H ' T\ °^ meridian. These grasses 

l4cific Nord,!^^^^^ ""I Mountains of the 

laciiic JNortt.west and at higher elevations throughout the Rocky 



Mountains wlierevcr satisfactory tcmperaturo and moisture aro 
present. It is si<^nificant to note that more than 20 years a^^o the 
Forest Service considered Kentucky blue<,nass as one of the 10 most 
important grasses in Oregon and Washington. 

Both of these grasses form a dense, tough sod, capable of with- 
standing trampling by livestock. In the i^ast it was thought that 
Kentucky blucgrass vrould grow only on limestone soils, but it is now 
understood that it is fertility 
rather than lime that is essential. 
Canada blucgrass is more drought- 
resistant and is adapted to less fer- 
tile soils tlum Kentucky blucgrass. 

Both of these grasses are highly 
palatable and withstand grazing. 
This and their excellent seed and 
sod-forming habits make them very 
useful for erosion control. They 
can be adapted to terrace-channel 
and gully seedings if establishment 
is by seed and sod. The proce- 
dure followed in establishing these grasses by sodding is similar to 
that already described for some of the native grasses. 

Seed of Kentucky blucgrass is grown commcreially in the Ohio 
Valley and upper Afississippi Valley; that of Gmiada bluagrfwss is 
produced largely in Ontario and New York State. 

SANDBERG BLUEGRASS 

Sandherg blucgrass (Poa secvnda) is common throughout the 
northern Great Plains, but the area of major distribution is in the 
iiitcrmouutain region and Tacific Northwest. It is a perennial bunch 

grass that supplies a major part of 
the range forage during the early 
spring and remains dry and [dor- 
mant the rest of the season. It is 
very drought-resistant and comes 
up and persists on semidesert and 
scabland where other native grasses 
h ave disappeared. This persis- 
tence is largely due to the fact 
that the plant is exceptionally deep- 
rooted and thus able to withstand 
trampling by livestock. Growth 
and seed production take ])lacc dur- 
ing the early season, when moisture conditions are favorable. The 
excess leafage produced at this time remains palatable tliroughout 
the season, and this plant therefore contributes to the carrying capac- 
ity of many of the ranges of the Northwest. 

Sandberg blucgrass produces a fair amount of seed; with proper 
management the stand can be maintained indefinitely. Scedmg 
trials made thus far iindcr controlled conditions indicate that it is 
difficult to establish this grass from seed. 
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PANIC GRASSES 



The piuiic p:rassofi are vory injincroiis and are found chiefly in tli 
wanner regions of the world. This gronp is very well reprosnited i 
the llniknl Stntoe, hot only two species are hchig used extensively in 



the conservation j^ro^^ram 



VINE-MESQUITE 



DfSTRIBUTlON OF VINE-MESQUITE 

P'^j-^^^ (Panic urn obfusum) 
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Vine-mejsquite (Pafiicum obtumm) is found generally in western 
Texas, Arizona, New" Mexico, and southern Colorado. It forms a 
ehHracteristicnlly viny growth and occui*s more commonly on good 
soils that lui vc more than the nornnil amount of moisture. 

The creeping runners grow very rapidly. They take root at the 
nodes, anchonng themselves tightly to the ground, and produce new 

plants. They quickly form a dense 
sod-binding mat, wliieh makes tlie 
vino-mesquito a particularly valua- 
ble erosion-control plant. ] t repro- 
duces not only by creeping runners 
and by rootstocks, wliieh trans- 
plant readily, but also by seed. 
But since it requires considerable 
u]()isture and does not thrive on all 
soil types, it finds its best use ns 
lining for drainagoways and as pro- 
tective hank cover. 
1 I , , , . Successful vegetative phmtinsfs 

have been made by transplantmg rootstocks or suitable pieces of sod 
J ho gren test success has been reported when this work was done in 
early sprmg durmg periods when moisture and temperature were most 
iavorable. 

Seed of vine-mesquite has been harvested successfully witli power 
strippers and also by cutting the grass as hay and trhreshing. But the 
seed collected from natural stands is usually of low quality and does 
not germinate well. Durmg some years native stands are heavily 
infested with ergot, which further loww's the (luaiity of the seed. * 

SWlTCHGRASS 

Switchgrass {Paninmi rhv(Uum) (lig. 20) is a native perennial thflt 
occurs widely throughout the United States but reaches its irreatest 
usefulness in tlic Great Plains. 

This grass develops extensive rootstocks and produces an abundance 
ot lealy forage, which makes a hay of acceptable quality if cut at the 
proper stage of growth. Jf switchgrass is grazed, the excess foliage 
soon becomes harsh, woody, and unpalatable to livestock, although it 
continues to supply abundant ground cover. The old stems and 
leaves reinam standing throughout the wint^^r. They offer protection 
fjgainst wind and servo ns a natural barrier to snow and soil driftin(^ 
J- his speeirU quality, in addition to deep-rooting and vigorous root- 
stocks, makes tins »n out^tendiiig grass for use in erosion cont4ol. 
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Selected strains grown for observation at the grass luirscrics of the 
Soil Conservation Service show marked difrcrences in resistance to 
grasshoppers and rust, llosistaneo to inseets and disease makes it 
further dependable for conservation nse. 

Switehgrass is used in the northern Great Plains in planting contour 
strips as a protection against wind and water erosion. The old ])lant 
residue left in place provides a very 
effective snow trap and ground cover 
during the winter. 

Seed has been satisfactorily col- 
lected from native stands by using 
power strippers^ although imder nat- 
ural conditions the seed usually 
contains varying amounts of big 
bluestem, Indian grass, and other 
associated tall prairie grasses. Ex- 
cellent yields of pure, good-quality 
seed also have been obtained at 
the nurseries when this grass was 
grown in rows spared 30 inches apart to permit cultivation. When 
this grass was planted in rows sceiling at the rate of 6 to 8 pounds per 
acre gave excellent stands, hut 15 or 18 pounds was required when 
seed was broadcast or drilled. 

DROPSEED 

The dropsceds belong to a large group of grasses that receives its 
common name because of the promptness with which the seed is shed 
after ripening. Several of these grasses are adapted to the climatic 
and soil conditions of the Great l^lains and the Southwest, where 
they can ho usod widely in erosion conti'ol. 

ALKALI SACATON 

Alkali saeattm {Sporobolus airoides) is very common in all States 

west of the Mississippi River and, 
as the name indicates, is especially 
resistant to alkali soils. It is a 
large perennial bunchy grass, which 
]H\)duces a fair quaHty of hay if 
cut at the proper stage of develop- 
ment. If allowed to mature, the 
plants become woody and more or 
less unpalatable either for hay or 
grazing. 

The seed is easily collected in 
quantity from native stands with 
power strippers or by threshing the 
stacked hay and can be used without further cleanmg. Although 
seed of excellent quality has also been produced at the grass nurs- 
eries, where inmsually heavy yields have been obtained, it is not 
necessftry t^liat seod of this grass be produced under cultiviition, since 



DISTRIBUTION OF SWITCHGRASS 





36 



its geiionil distribution insures a good seed crop every season soino- 
where witliin its range. 

This native grass is very desirable for general use in revegotjition 
particularly on highly alkaline soils, because of its heavy foh'aL'c' 
deep root system, drought-resistajit properties, fuui ease of seeding.' 

SAND DROPSEED 

Sand (h-opseed (Sporoboh/s cnjpiamlrus) is distribiited genorallv 
throughout the United Stiitoe, but is especially well nchipted to 
clinmtic conditions in the States west of the Mississippi Kiver. It is 

an important constituent of the 
native grasses of the Gi-eat J^lains 
and, as the name *'sand dropseed" 
indicates, is coinmoidy found on 
sandy soils. Jt produces riithcr 
heavy forage that is fairly palatable 
to all classes of livestock, but care 
is necessary to avoid destroying the 
stand by overgrazing. Tliis grass 
recovers rnpidly, however, owing to 
its exccHent seech'ng habits. 

Snnd dropseed is easily harvested 
1 ri .1 . -1 , . by power stri])pors. Since the seeds 

shnttcr leadilv, the inatenal obtained from the strippers is often cloaii 
enough to hci^eeded directly with farm equipment. Sc.mfving the seed 
nmkes good germnmtion much less diflicult to obtain 

band (Iropseod IS among the iirst grasses to appear naturallv on 
unused farm lands, and it provides effective cover until replaced V a 
inorc valuable croj). It is well adapted to seeding in mixture With 
other n«tive grasses. Seedmg at the rate of 2 pounds per acre lias 
given a satisfactory cover. 



DISTRIBUTION OF SAND DROPSEED 
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NEEDLEGRASS 

The netvllograssos tire world-wido in distribution niui arc 
reprosoutod in tl.c native lloru of Uie wastwii l^iiitod Stntos. 

AltlK)Uf,d> individnal spocios difTorwuJply in tl.oir relative Tiscfuli.ess 
lor forage and erosion control, the group jis h whole sni)i)lies abundant 
feed ami vogetative cover in many of tlie principal range areas. 
Range lue.i bold difreront opinions as to tbe value of some of tliesp 
grasses s(.inc saying tliat tbe beavily awned seed freouentlv eau^c 
senous banu to grazing animals. ■> ■ - 

The nunieroiis grasses of tbis gronj) are widely <listribute<i ami 
^L^l • ^ 1 vegetative cover under extremes of 

I rvTf tl "«'f<>l in soil «n,l moisture conservation. 

\.Z l.?L IT' "J"""?^ P'onocr species tbat come naturallv 

nnb.t.(!rLf'''''l^''"''' i" "Hsoeiation witb otber more 

palatable grasses they may be seeded in mixtures for revegetation. 
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NEEDLE-AND-THREAD 

Nccdlo-and-tlircad (Stipa cotnato) is a leafy bunch ^rass and is 
oommonly found throughout the Western States on dry sandy soils. 
It produces an abundance of for- 
age, particularly during early spring 
and summer. Its common name 
refers to the long threadlike awns 
that form a characteristic seed head. 

This grnss is held in great esteem 
by some rnn^G men, althoujrh others 
feel itismoreorle^sof apcst because 
of its heavy, sharp awns, which cause 
injury to grazing animals at certain 
seasons. In most regions a large 
amount of grazing is possible early 
in the season before the gruFS 
matures; and during some sensons very acceptable luiy can be cut after 
the seed has shattered. 

Seed of very good (luality has been collected by ])ower strii)])crs 
from native stands of this grass. The heavy awns and sharj) callus, 
however, make collecting and threshing operations rather dillieult. 

In field plantings of this grass l)est results liave been obtahied from 
jnixod soodhigs. 

GREEN NEEDLEQRASS 

Orccn iicedlcgrnss (Siipa viridula) is a perennial ])unch m'uss that is 
particularly useful on the ranges of the northern Great Plains. 

It is considered an excellent forage grass chiefly because it beghis 
growth early in the seoson and remains green for a long period. 

Although the species bears abun- 
dant awns they are short and slender 
and not as objectionuble as in sonu^ 
of the other needlegrasses. 

Seed of green nccdlcgrass has been 
collected from native stands with 
I)ower strippers; when obtained in 
this manner, the seed is usually 
mixed with tJiat of other associated 
grasses. 

Seed ])roduced under cultivation 
has been excellent in yield and qual- 
ity. Observational plantings, how- 
ever, hidicate wide differences in selections obtained from various 
sources, not only in yield of seed and forage but also in percentage of 
germination and growth habits. 

Newly emerged seedlings of green needlegrass have been found to be 
resistant to drought and injury from sand cutting. This abihty to 
withstand extremely unfavornble conditions durmg the period of 
establishment makes this species one of the most useful native grasses 
to include in seed mixtures used for revegetation. 
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SPECIAL EQUIPMENT USEFUL IN PLANTING NATIVE GRASSES 

The extensive use of many of the stoloniforous or sod grasses in 
revegetation operations has called for special methods of phmting 
Both Bermuda prass and buffalo grass have been successfully handled 
by the method illustrated in figure 6, C. Establishment of these sod / 

typ<*s appears to be de])ondeiit 
upon placiug the stolons in firm ^ 
contact with fresh soil, and it was 
most successful when the traiio 
planting was done in early spring i 
just precedijig the growing period 

Seeding equipment now available / 
for drilling grass seed is not \vell 
suited to the seeding of native spe- I 
cies. Most native seed is fluffy 
and light and, therefore, cannot be 
fed eveidy through present types 
of drills. A jnore fundamental difli' 
ctdty concerns the depth of plaii 
iug and nietliod of covering. Mosi, 
native grasses require a wall-firmed 
seedbed and should not be covered 
more than % to 1 inch in depth. 
Maiiy^ attempts have been made to 
design equipment to meet these re- 
quirements, but as yet no machine 
eutirely satisfjvctoiy has been de- 
veloi)e(l. 

A hand seeder useful in seedinjj 
native grasses on contour furrow sis 
illustrated in figure 21. This ma- 
ehine has been constructed by mak- 
ing a few changes in an ordinaiy 
crank duster, and by using an ex- 
tension tube and spreader it is pos- 
sible to nuike conk)nr seedings on 
w indy days. 

T1k> lister device illustrated in 
figure 22 has been used in certain 
parts of the Great Plains in makinjj 
contour seedings of native grasses 
on abandoned farm lands. Thisma- 

,t^, 11 • I r .1 ^''^V^ ^^^^ ^ distinct advantage in 

that the seeded area is left ridged after being seeded, and in regions 
ot scant moisture this is a very important factor in determining the 
success or failure of the seeding operation. A eotton-tvpc planting 
box e(iuippod with a properly regulated shoe to control depth of 
planting and a suitable packer wheel makes this equipment von 
useful for seeding most of the grasses used in the central Great Plains 




Fuu iiK 21. Hand-operated native- 
grass seeder, construeted from ordi- 
nary crank-o])erated duster. Tin's 
equipment ean be used effectively 
on windy days and perinitfi oveii 
6ced distribution. 



39 




KitJUUK 22. special lister designed to plant native grass seed in contour fur- 
rows. This tvpe of equipment is particularly useful in the seniiarid parts 
of the Great f lains. 



SPECIAL EQUIPMENT USED IN THE COLLECTION AND CLEANING 

OF NATIVE GRASSES 

The use of grass for conservation of the soil has entailed the 
(lovisiug of inothods of collecting, cleaning, and seeding native grass 
seed never before hnrvested. Farm mnehincry has been put to new 
uses, and new equipment has b^u d<*signod. 

GRASS KNIFE 

A simple but very effective aid in the hand collection of certain of 
the native grasses is a curved knife with a G-inch cutting bhide that 
can be constructed from any scrap stool that will retain a good cutting 
edge when shar])cncd. 

In using this knife laborers carry bags strapped to their waists or 
across then* shouklers and place each handful of grass in the bag as it 
is cut. When the bag has been filled, tlie straj) is loosened and at- 
tached to an empty bag. Hooks on the strap facilitate this exdiange 
of containers. 

The tool is especially adapted to collecting bunch grass in scattered 
stands. The amount of little bhicstcni seed each man harvested 
was increased from 125 to 200 ])ounds per 8-hour day whon this 
grains knife was substituted for the knives previously usckI. 

BLUEGRASS STRIPPER 

The commercial revolving spike-cylinder seed stripi)cr commonly 
used in harvesting cultivated grasses, ])articulnrly^ bhicgrass and 
meadow fescue, has i)roved very satisfactory for use in the collection 
of juany of the native grasses. .Hooked in tandani, such a unit has 
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boon used most ofl'cotivcly to oollwt, bl„c ^nmm sewl <ni 2r> (o -^n 
acres in a noniiiil working day. 



POWER STRIPPERS 



In collcotinp; seed of tlic native grasses in quantity it is nceessarv to 
Lave, eciuipinent tlu.t will operate on tl.oi-ougl, ground on wiioh 

nnny of tl.c grasses are ound and eolleet tl.c seed rapidly before i 
beeomes overripe and shatters Power strippers designed on tie 

rn.e.ple of tl.e eonnncre.al spike-eylinder l>l„cgrass stripper inS 
both these re(nurenients. ' ' ""^ 

The earhest of tliese ])owoi- strippers (fig. 23. A) eonsisteH ,.f „ 
revolvmg spiked eylinder mul soo7box ^nountc^d on a frame ^ 
oarrio<Un a truek ehassis. The eylinder of this stripper i'?s driven 
by chain and sprocket from the rear wheel of the truck ehnssis 
the steering gears inverted to permit the operator to clrive the mad ino 
1.1 reverse.. Made up largely of nsod-ear parts, the Xliine Z 
en.de m eonstn.etion but surprisingly effective in increasiSS^^^^ 

i7i^^::f^sc: ' ^^"^ «o?ovcAt:!. 

After this strii)per wa« nsp«l for one season, several inuHovemcnl. 
were made tli^t-grontly addcl to its efTieieney (fig 2T Ji) rt 
cylinder box was inounte.! in front of the truek in s. eha manner as to 
permit height .Klji.stinent from the car enh. The striwrnroDcr i^ 
dnven from the rear wheel of the truek by means of a sDmcket ^K 
Cham pjd ey and belt mrnngement. A eommereia bluSt It^iS 
attached the rear of the truck gives a total stripping^swotb K 
feet. 1 us unit also has the advantage of being readilv ,\otlouXL 
whu.h allows the truck to be used for other pmp^osS ^ 'letachnblo, 

iMpire 23 p shows a modification of the original power strinnnr 
developed at the Tucson, Ariz., m.rsery being used to lm"vest KouS 
grama. Operat«l by side draft, this stripper is driven erectly from 
the rear wheel of the truek, and a change of cjlinder s eed is 
possible by means of a special gear. The evlinder 1 nnnor K-!^ 1 
ranie arc of heavy, rei,ifirec<l ctnstruetioi, ^ ' e rCr miit oin 

GRAIN BINDERS AND MOWER BUNCHERS 

the^mfof som^of'''tt^'n^'^ equipment can be uso<l in harvesting 
mo soc<> 01 soine of the taller native grasses if the stands are dense or 
t 11. If shattering is excessive the bundlo-tying apparatus is remove, 
^le t. " Ke^pe.: hatfT ^-"^--*^"Sg and snb^qr 

Ihe mower bunehcr, which has rather wide use in ihe handlin- of 
gr m r erie^Ihan r -h1 legumes, is more a^tl^' 

Jirirs^uSifol^s^eth^ndS 



lino;. 

COMBINE HARVESTERS 
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Figure 23. — Power strippers: A, Nebraska typ^^ operating in a native stand 
of grama and dropseed grasses. By Improved Nebraska type, operating 
in a native stand of grama and dropseed grasses. Note t-lie special features 
of height adjustment used for the spike-cylinder bluegrass stripper that is 
being trailed by the truck. C, Improved Afizona type, operating in a 
native strand of Rothrock grama. 
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quantity with tins inacluiic Tl,e condition of the threshed seed 
depends largely upon the ski I of the operator, but it is iHually i 
sary for tho sood to be run throu^di a clipper funning mill in order tn 
clean it snfhciontly for satisfactory nse in ordinary farm drills 

1 he combine luir^Tster has been used sucre.sfully in the collection 
of seed of hi^ and little bhiestem. Seed of very i-ood aualitv wn! 
LeZg^ " "'''^ ^""^ '^"^^"^^^ mar fo^^^^^^^ 

PROCESSING NATIVE GRASS SEED 

Tlio seeds of native grasses are voiy difficult to clean ami proparp 
for soedm- with s aiidard farm equipment. Tho light, flnfty sml 3 
certain spcc.es and the hairy glumes, sterile floretsrand bea^vy ^1 

of others present serious problems in 
the nieehunieal processing of the 
seed. As the seed material comes 
from the collection machines it is 
common to find a fairly largo pro- 
portion of trash, straw, weed seed 
and dirt that must bo removed b(> 
fore tho seed is suitable for seeding. 
These problems of seed cleaning have 
led to new uses of available soed- 
processiug equipment as well as (o 
the development of new machines 
that are better adapted to tho speci- 
alized jobs of cleaning tho seed of 
native grasses. 

Thresher-separators of the type 
commonly nsoil for threshing and 
cleaning small grains have been 
found satisfactory for the initial con- 
centration of tho seed of most native 
grasses. Careful adjustments of cyl- 
inder speed, screen size, and jiir 
volume must bo made to meet the 
re(piirements of each species in order 
to prevent excessive losses of seed 
during tho threshing opnration. 
,1 |. , Pnictically liny of the comniocially 

ax ai able machines can be used if proper adjustments are made and 
( arefiil machine operations followed. Pneunuitic tires greatly facili- 
tate the transportation of heavy equipment and permit tho use of 
rir s r]'' H wide area Machinery mounted on pneumatic 
tues has been found particularly usefid in tho threshing of native 
fjvXT''^l''' that can be concentrated for threshing onlv at rela- 
lively isolated locutions. * l 

Altliough tho promhires foHowed in harvesting the various species ' 

l^',fih^^''TV''"'T ''''^''^y>'^ 1'^^^ 1>^^^^'^ found most eeonomicul to 
lean tho seed after it conies from the thresher. In addition to the 

"m r l' 'P' ^-^'^"^^^ niill imm^^^ i 

Zs ?n o niechanical scarification t.> remove persistent 

sr P in ! ^ • ^^^^^^ satisfm-^torily in the 

s((dmg n)aohniery now m use on farm?.. Spocial methotls of seed 




l^KUJHE 24 - Kiibbinjr nmchino (ic- 
sigiied to remove awns and wines 
from light cliiUFy seed. 



scarification havo^ been developed that show promise for use in the 
commercial handling of many of the native grasses. 

In seeding certain native grasses the use of trashy aoiul nuiterial as 
it comes from the seed stiippers and threshers without further cleaning 
appears to facilitate getting satisfactory stands. Little bluestom and 
sand blucsteni have been successfully estnblisliod by scattering over- 
ripe hay containing the seed on the area to be resceded. The straw 
and trashy material improve the moisture conditions as well as oflbr 
additional protection to the seedlings during the critical period of 
early establishment and growth. 

Several types of nuichines have been oonstruct^d to assist in the 
cleaning of certain species of grasses that ca^nnot be treated satisfac- 
torily with standard cleaning machines. A rubbing machine w^as 
constructed at the Tucson, Ariz., nursery for cleanhig seeds of this type. 
It consists of a corrugated rubber apron that partly encloses a revolv- 
ing cylinder in such a manner that tension can be aj)plied to the seed 
flow that is fed into the nuichine between the revolvmg cylinder and 
opron. The rubbing effect produced by this operation is very eflcc- 
tivc in removing heavy awns and hairy, eh affy outer glumes of oortain 
native grasses that cannot be cleaned with macliineiy that depends on 
size of screen for the separation of seeds. The capacity and efficiency 
of this rubbing machine (fig. 24) have been greatly increased by 
making both oorrugated rubber surfaces movable at different speeds. 
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